Introduction {#sec1-1}
============

The availability of potent and dangerous drugs has increased considerably since the close of 19^th^ century. Recent advances in drug research have provided many synthetic medicines for the treatment of diseases, leading to a drug explosion.([@ref1]) Currently, numerous drugs and drug combinations are available, and many of them have been released for general use and are sold directly to the public as over-the-counter (OTC) drugs. Proprietary drugs which are sold over-the-counter include pain relievers, cough remedies, anti-allergies, laxatives, vitamins, tonics, antacids, and many others. Furthermore, dangerous drugs like the antibiotics and hormones can be procured without a valid prescription.([@ref2]) The sale of both over-the-counter and controlled drugs without the prescription of a physician predisposes to self medication.

Self-medication is the act of taking medicines or medical devices especially designed and labeled for use in the treatment of common health problems without the authority or prescription of a physician.([@ref3]) It is one of the rapidly growing areas of concern to medical professionals, government and the general public. Self-medication may initially result in reduction of distress but in the long-run however, it can cause many serious problems.([@ref4]) Symptoms may rebound, resulting in stronger desires to take more drugs. Poisoning, allergy, habituation, addiction, dependence and resistance could occur. In extreme of cases negative consequences such as depression, suicide attempt, interpersonal problems, legal problems, medical problems, and in-patient psychiatric hospitalization could also occur.

The attitudes of some health professionals towards poly-pharmacy, contributed immensely in terms of exposing the general public to a number of drugs and most importantly justifying their subsequent actions of abusing such drugs.([@ref5]) Previous study from Tanzania had demonstrated major prescribing problems due to poly-pharmacy and irrational use of antibiotics and injections.([@ref6])

Safe medication is a serious problem in Nigeria. Studies from the southern part of the country show that as many as 60-90% of the population in some communities partake in one way or the other in self medication.([@ref7][@ref8]) However, despite the assertion that Kano is one of the cities in Nigeria with the highest prevalence of drug abuse, there is paucity of documented data to back the assertion. We therefore set out on this study to determine the pattern, awareness and perceptions of the adult residents of Kano metropolis about self medication. Findings from this study would enhance clarity on the problems of self medication in Kano to policy makers, programme managers and researchers. This would be useful for designing strategies and interventions to address this menace.

Materials and Methods {#sec1-2}
=====================

Setting/study population {#sec2-1}
------------------------

The study was carried out among adult residents of Kano metropolis. The metropolis is made of eight Local Government Areas (L.G.As) consisting of Kano municipal, Dala, Gwale, Fagge, Nassarawa, Tarauni, Kumbotso and Ungoggo LGAs.

Kano State is located in north western Nigeria and is one of the oldest and largest states in the country, and perhaps also the most traditional. Commerce and agricultural production have been the backbone of the Kano economy. Islam is the dominant religion, though there are significant groups of Christians. Urban drift from rural areas within Kano, from other states in Nigeria and from West Africa has provided a steady stream of migrants adding to Kano's growing population. Kano is therefore a cosmopolitan melting pot of people. The city is characterized by overcrowding, poor sanitation, and inconsistent municipal water supply. Registered drug stores and unregistered drug hawkers \"Kafada chemists' are common on the streets of Kano; and they both contribute significant source of drugs for the population.

There were 9,383,682 people in Kano state during the 2006 National census;([@ref9]) and the metropolitan LGAs contributed 2,828,861 (30.1%) of this figure. Majority of the residents are traders, civil servants, farmers and students.

Study design/sampling {#sec2-2}
---------------------

We used a descriptive, cross-sectional study design. A sample of 380 adults was selected for the study. This was determined using the formula for estimating minimum sample size for descriptive studies;([@ref10]) and 85% prevalence for self medication among general outpatients in a Nigerian community hospital.([@ref11]) The calculated minimum sample size was inflated to compensate for incomplete responses and non-response. The multistage sampling technique was used for selection of the study subjects: At first stage, four local government areas (L.G.As) were randomly selected from the eight metropolitan L.G. As of Kano state. At the second stage three wards were randomly selected from each of the selected L.G. As by drawing lots. This gave a total of 12 wards. Thereafter, one settlement was selected from each of the wards by drawing lots arriving at a total of 12 settlements; and using systematic sampling, equal samples (32 houses) were selected from each of the settlements. The sampling interval for the selection was determined by dividing the total number of houses in each of the settlements with the required sample of 32 houses. Finally, an eligible adult was interviewed from each of the selected houses. Where there are two or more adults in a house, one was randomly selected by drawing lots.

Instrument description/data collection {#sec2-3}
--------------------------------------

Interviewers administered the pre-tested questionnaire that contained open and closed-ended questions. The questions were phrased based on reports of previous surveys from southern Nigeria([@ref8][@ref11]--[@ref14]) to elicit socio-demographic characteristics of respondents, the pattern of self medication within a recall period of six months preceding the survey (prevalence and types); and the awareness and perceptions of health hazards of self medication in Kano. The questionnaire was pretested on 50 individuals from a different L.G.A other than the study L.G.A; and based on the experience from the pretest the questions on the type of drugs commonly used without the prescription of a physician and the respondents' reasons for the self medication were changed to multiple response type. The questionnaires were administered by six trained Hausa speaking research assistants. The interviews were conducted in the local language (Hausa). Informed consent was obtained from prospective respondents. The consent form was in the local language (Hausa), and literate respondents indicated acceptance by signing the consent form, while non-literate participants affixed their thumbprint. Permission and ethical clearance for the study were obtained from the Kano State Ministry of Local Government and Chieftaincy Affairs and the Institutional Review Board of Aminu Kano Teaching Hospital respectively. Data was collected in March and April 2011.

Data analysis {#sec2-4}
-------------

Data was analyzed using Epi Info^®^ 3.5.1 statistical software package (CDC Atlanta, Georgia, USA). Quantitative variables were summarized using appropriate measures of location and variability, whereas categorical variables were presented as frequencies and percentages. The Chi-square test was used to test for significant associations between categorical variables. *P* ≤ 0.05 was considered statistically significant. Binary logistic regression analysis was used to determine factors that were significantly associated with respondents' use of drugs; and their awareness of health hazards of self medication.

Results {#sec1-3}
=======

Socio-demographic characteristics of respondents {#sec2-5}
------------------------------------------------

The respondents' ages ranged from 18 to 89 years with a mean of 35.43 ± 15.10 years. The majority (82.9%) were less than 47 years old, males (66.3%), and singles (47.1%). Two-third of the respondents (67.6%) had at least secondary education whereas a third (38.4%) was traders. The socio-demographic characteristics of the respondents are summarized in [Table 1](#T1){ref-type="table"}.

###### 
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Pattern of self medication in Kano metropolis {#sec2-6}
---------------------------------------------

Three hundred (78.9%) out of the 380 subjects studied admitted using drug (s) in the past without the prescription of a physician. About a quarter (26.3%) reported using the drugs on their wards. The observed pattern of self medication among our respondents is as depicted in [Table 2](#T2){ref-type="table"}. More than half (54.8%) had used drugs occassionally, while 12.1% had been very frequent with them. The respondents reported consumption of one or more drugs without obtaining a prescription. The drugs commonly consumed were antimalarials (42.1%), analgesics (40.6%), and antibiotics (29.4%). Cough mixtures/antitussives were also used by 13.3% of the respondents. Similarly, 5.9% of drugs like vitamins, lexatives and oral contraceptive pills were consumed without the prescription of a doctor or other relevant health workers. Majority of these respondents obtained the drug (s) from either the patent medicine stores (62.5%) in town, or from drug stores in the market (19.8%). The other sources from where respondents obtained their drug (s) include drug hawkers (Kafada chemists) and family/friends as shown in [Table 2](#T2){ref-type="table"}. The drug vendors (41.5%) and family/friends (26.6%) provided the respondents with instructions on how to use the drugs consume. In 25.1% of cases however, respondents needed no external instruction on the use of the drugs commonly consumed.

###### 
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When asked why doctor (s) were not consulted for prescription before respondents consumed the drug (s), the majority proclaimed that long queues in the hospitals (38.4%), and doctors not being readily available (25.1%) were the most common reasons for their self medication. Other reasons mentioned were "services too expensive" (17.7%) and "found it unnecessary" (18.9%).

When we examined the effect of some selected socio-demographic variables (Gender, age, marital status, educational status and occupation) on self medication, it was observed that respondents' educational status (χ^2^ = 7.81, *P* \< 0.05), occupation (χ^2^ = 6.88, *P* \< 0.05) and age (χ^2^ = 9.66, *P* \< 0.05) were significantly associated with consumption of analgesic drugs. Respondents with at least secondary school education were less likely to have consumed analgesics without prescription \[(OR = 0.51 (0.31; 0.84)\]. Similarly, the non manual workers from among the respondents \[OR = 0.54 (0.33; 0.88)\], and those that were 44 years or less \[OR = 0.44 (0.25; 0.77)\] were also less likely to have consumed analgesics without prescription. Also, it was observed that marital status was the only factor that was statistically associated with consumption of antibiotics \[(χ^2^ = 4.35, *P* \< 0.05; O.R = 0.59 (0.34; 1.00)\]; and with use of vitamins, laxatives and oral contraceptive drugs without prescription \[(χ^2^ = 7.15, *P* \< 0.05; O.R = 0.17 (0.03; 0.77)\]. On the other hand, the inappropriate use of cough syrup was significantly associated with the respondents' educational status (χ^2^ = 4.01, *P* \< 0.05) and age (χ^2^ = 3.79, *P* \< 0.05). Respondents that had attained at least secondary school level of education were less likely to have used cough syrups without the prescription of a doctor or relevant health worker \[OR = 0.52 (0.26; 1.04)\]. In the same vein, the younger respondents who were 44 years of age or less were less likely to have used cough syrups without prescription \[OR = 0.51 (0.24; 1.07)\] as shown [Table 3](#T3){ref-type="table"}. However, none of the socio-demographic factors examined was significantly associated with the use of antimalarial drugs \[Age (χ^2^ = 0.42, *P* = 0.52); Gender (χ^2^ = 1.17, *P* = 0.28); Marital status (χ^2^ = 0.02, *P* = 0.89); Educational status (χ^2^ = 0.50, *P* = 0.48); and occupation (χ^2^ = 0.16, *P* = 0.69)\].
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The associated factors were further subjected to binary logistic regression using models consisting of only the significant variables for each of the drug use category. The findings reveal that respondents' age and occupation were the only factors that were significantly associated with the inappropriate use of analgesic drugs. On the other hand, neither age nor the educational status of the subjects turned out to be risk factors for irrational use of antitussives/cough syrups \[[Table 4](#T4){ref-type="table"}\].

###### 
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Respondents' awareness and perception of health hazards of self medication {#sec2-7}
--------------------------------------------------------------------------

About two-thirds 247 (65.0%) of the respondents correctly perceived that self medication could be hazardous; and about half (51.58%) were aware of at least one hazard of self medication when prompted using unstructured question. The hazards listed by the respondents are as summarized in [Table 5](#T5){ref-type="table"}. Common hazards identified include drug resistance/drug failure (65.26%), addiction (52.37%) and poisoning (43.42%). The respondents awareness of the health hazards was statistically associated with their gender (χ^2^ = 4.74, *P* \< 0.05); marital status (χ^2^ = 7.91, *P* \< 0.05); and educational status (χ^2^ = 38.94, *P* \< 0.05), but not with their age or occupations as depicted in [Table 6](#T6){ref-type="table"}. On multivariate analysis using a model that consisted of respondents' gender, marital status and educational status, only marital status and educational status were significantly associated with the respondents' awareness of the health hazards of self medication \[[Table 4](#T4){ref-type="table"}\].
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We also asked the respondents questions to elicit their sources of information on the hazards of self medication. The majority obtained their information on drug use and hazards of self medication from school (32.9%), and less than a quarter (19.7%) obtained this information from the hospital. Other sources include media (29.7), family/friends (11.6) and employers (6.1%). Respondents that obtained information on self medication from the hospital \[χ^2^ = 3.84, *P* \< 0.05); O.R = 1.76 (0.96; 3.24)\] or the media \[χ^2^ = 5.05, *P* \< 0.05); O.R = 1.74 (1.04; 2.91)\] were two times more likely to have construed positively that it can be hazardous compared to those that got information from other sources \[[Table 7](#T7){ref-type="table"}\].
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Discussion {#sec1-4}
==========

Pattern of self-medication {#sec2-8}
--------------------------

The practice of self-medication has long been in existence world wide, and the situation continues to increase particularly in developing countries where high prevalence had been reported.([@ref12][@ref13]) The high prevalence observed in this study (85.0%) is within the 73.0 and 100.0% prevalence respectively reported by Akanbi and colleagues;([@ref8]) and Ifedili and Ifedili([@ref14]) from the southern part of Nigeria. Similar prevalence was observed in several other African countries.([@ref13][@ref15]--[@ref17]) Interestingly, the prevalence of self medication reported from Ethiopia,([@ref18]) Ghana([@ref19]) and South Africa([@ref20]) were much lower and very similar to those observed in studies conducted in Asia,([@ref21]),([@ref22]) parts of Europe,([@ref3][@ref4][@ref23]) and the United States of America.([@ref24]) The lower prevalence reported from these countries may not be unconnected with their improved access to health facilities, health personnel; and high regard for health and safety. This may perhaps serve as an explanation why majority of our respondents proclaimed that long queues in the hospitals and doctors not being readily available were their main reasons for their self medication. The above finding is corroborated by results from Bamgboye and his colleagues where inaccessibility to health facility was reported among the leading promoters of self-medication.([@ref12])

Medicines commonly misused vary from one community to another. We observed that antimalarials, analgesics and antibiotics in that order were inappropriately consumed by our respondents without the prescription of a physician. Previous studies from Nigeria,([@ref8]) Mozambique,([@ref16]) Sudan,([@ref17]) South Africa,([@ref20]) Tanzania,([@ref15]) Ghana,([@ref19]) and Turkey([@ref23]) reported that one or more of these drugs topped the list of drugs commonly consumed by their respondents without physician's prescription. Contrarily, antibiotics were drugs least misused by the public in Niger Republic.([@ref13])

Home management of malaria and other common childhood illnesses are being advocated by the World Health Organization (WHO) and UNICEF as a strategy to promote early and effective treatment for malaria and other common ailments like diarrhoea, acute respiratory infections (ARIs); sexually transmitted infections (STIs); and to promote child survival in order to reduce morbidity and mortality from these diseases particularly in developing countries.([@ref25][@ref26]) Although intensive trainings are advanced to the caregivers in the community, and adhoc or voluntary health workers as channels through which these interventions are delivered, access to drugs coupled with the public's disregard for drug regulations and safety could explain the rampant misuse of drugs in our societies. This is supported by Worku's observation from a study on safe medication in Ethiopia that 52.4% of his respondents obtained their drugs from informal retail outlets.([@ref18]) Okumuraj and other researchers also reported that self medication is commoner among those who have accessibility to drugs, so also when drugs are kept at home.([@ref4]) Furthermore, Ouedrawgo and colleagues reported that familiarity of the general public with some disease conditions like malarial symptoms contributed immensely to depressing their will to consult a doctor.([@ref27])

It is well acknowledged that misuse of antibiotics and antimalarials contribute to the widespread antibiotic and the recent chloroquine resistance. Also, unnecessary exposure to cough syrups and other sedatives also lead to addiction. Incidentally, we observed that inappropriate use of cough syrups/antitussives is significantly prevalent among our respondents. This was similarly reported from Turkey,([@ref23]) Tanzania([@ref15]) and Mozambique.([@ref16]) This is a clear indication for more regulatory framework in this regard.

Interestingly, safe care initiatives if correctly implemented can contribute immensely to the rational use of medicines. Promotion of self-care is an educational and empowering process that ensures that people with the right information can make the right decision as far as their own health is concerned.([@ref28]) This however needs policy direction and professional support. There is currently no policy on self care in Nigeria, but there are health care initiatives that promote self care in the community such as the community component of integrated management childhood illnesses C-IMCI, Roll-back malaria programme etc., that are already operational in Nigeria. If properly implemented, self care will reduce the problems of irrational use of drugs and its burden on the health service in Kano and Nigeria at large.

The pattern of self medications varies from one community to another, and with individual characteristics. This study similarly observed this differentials with the type of drugs commonly consumed. We found that self medication with analgesics was more common among respondents involved in manual works and in people that were 44 years or more. Furthermore, being single was significantly associated with inappropriate consumption of antibiotics; oral contraceptives and other drugs. Other workers similarly reported that self medication is more common among women than men, and among people who live alone;([@ref3]) and that it is commoner among the lower socio-economic class.([@ref21]) On the contrary however, other reports showed that self medication is more common among people with higher education,([@ref3][@ref21]) and among younger than older individuals.([@ref7]) It is worthy of note at this juncture that the agreements and disagreements in the findings of our study with the others may perhaps be due to lack of disaggregation of the individual characteristics studied by the other researchers by the type of drugs consumed as clearly disaggregated in our study.

Awareness and perceptions of hazards of self medication {#sec2-9}
-------------------------------------------------------

The health hazards associated with self-medication are enormous, as they affect the overall health of individuals and community.([@ref15]) The situation is more disturbing as the concept of self-medication seems unclear to many people to the extent that some do not even regard their practices as form of self-medication. People often go to medical shops and ask for tablets for stomachache, headache, fever, cough or diarrhea. The pharmacies gives some tablets without asking any question; and people buy over-the-counter drugs even for children.([@ref16]) Self medication is associated with risks such as misdiagnosis, use of excessive drug dosage, prolonged duration of use, drug interactions and polypharmacy. The latter may be particularly problematic in the elderly.

This study observed that about half of the respondents were aware of at least one hazard of self medication. Paradoxically, about two-thirds of all the respondents correctly perceived that self medication could be hazardous. Awareness levels of 47.9 and 45.2% for self medication were reported from studies conducted in United States of America([@ref24]) and Nepal([@ref22]) respectively. On the other hand, lower figures ranging from 22.8 to 37.9% were reported from studies conducted in Ethiopia,([@ref18]) India,([@ref21]) Turkey([@ref23]) and the southern part of Nigeria.([@ref14])

The problems of self medication are enormous in Kano metropolis and require urgent interventions. In view of our findings therefore we recommend that the National Agency for Foods and Drugs Administration and Control (NAFDAC), National Drugs Law Enforcement Agency (NDLEA) and the Pharmaceutical Council of Nigeria should work together to ensure that all drug retail outlets and drug sellers are registered, controlled drugs are dispensed only on prescription of the physicians; and the laws safeguarding drug use are duly enforced. Drugs control must be implemented rationally, restricting the availability of drugs to the public. The Ministries of Health (MOH) and development partners should strengthen efforts towards educating the entire public on the dangers of indiscriminate and in-appropriate drug use, and also to improve access of the general public to qualitative and affordable medical care in the hospitals, thus safeguarding them from the dangers of safe medication. Safe care initiatives on safe medication should also be introduced.
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